In recent years, with global sustainable economic development, poverty is still one of the most pressing issues facing in the world. Many poor families have to face in their daily lives the complex and difficult economic decisions, and often the poor and the rich in these intertemporal preferences are different. Studies show that poverty will impact intertemporal choice through two intermediary paths: cognition and emotion. The poor prefer smaller and sooner choice other than larger and later choice. Future studies may pay attention to: absolute poverty and relative poverty, different effects on intertemporal choice; cognition and emotion, the two psychological mechanisms of interaction and intercultural studies.
twenty years (Liang & Liu, 2011) . Intertemporal choices are decisions involving tradeoffs among costs and benefits occurring at different times (Frederick, Loewenstein, & O'donoghue, 2002) . In the study of intertemporal choice, in order to compare results at different times viewed by a psychological perspective, researchers introduced the concept of time discounting (Samuelson, 1937) , that is, delay rewards are discounted at a rate over time. Generally researchers use the discounting rate to measure the degree to which people discount future events. Studying time discounting is helpful to explore the psychological process of intertemporal choice. Time discounting rate increases indicate that individual prefers more immediate rewards, and the value of delay reward declines more rapidly over time. Time discounting is the core concept to understand intertemporal choice. Intertemporal choices are decisions with consequences that play out over time which are important and ubiquitous. Decisions about spending, investments, diet, relationships, fertility, crime and education all contain intertemporal tradeoffs (Berns, Laibson, & Loewenstein, 2007) . Intertemporal choice not only affects personal health, wealth and happiness, but also the nation's economic prosperity as first suggested by Adam Smith (Frederick, Loewenstein, & O'Donoghue, 2002) . People in daily life often make various economic decisions. Many low-income families have to face complex and difficult intertemporal economic choices (Collins, Morduch, Rutherford, & Ruthven, 2009 ), concerning to savings and education investment. Some studies showed that poor and rich people in these intertemporal choices had different select tendencies. Poor people are unwilling to invest in the program which can obtain long-term benefits, for example education and medical health. Consequently, the short-sighted decisions will further reduce poor people long-term gains for the future (Haushofer & Fehr, 2014) .
The cause of poverty has many reasons. Previous studies on poverty are always taking the macro perspective (Badrudin & Warokka, 2012; Lu & Lu, 2013) . However, psychological processes of poverty gradually come into discussions in recent years. Psychologists unite scholars from other fields arrange a series of laboratory experiments and field experiments around the relationship between poverty and intertemporal choice. There comes to different conclusions due to experimental paradigms adopted to understand poverty-related psychological decision from micro perspective. This paper aims at summarizing these studies and exploring the psychological mechanism of poverty related with intertemporal choice. Studies show that poverty will impact intertemporal choice through two intermediary paths: cognition and emotion. The poor prefer smaller and sooner choice other than larger and later choice.
The Relationship between Poverty and Intertemporal Choice
Intertempoal choice affects a series of behaviors, such as savings, loans, investments (including education), exercise and fertility (Anderson, Dietz, Gordon, & Klawitter, 2004) . In real life, compared to the rich, the poor display more varieties of adverse behaviors such as excessive drinking and overeating. And the poor are always excessive borrowing and seldom making investment in education and savings. Although people clearly know those behaviors are harmful, some people would rather give up the long-term benefit for the instant gratification. If people's discounting rate is high, they are often reluctant to send their children to accept years of education. Because they think education is an investment for future earnings that they cannot wait (Tanaka, Camerer, & Nguyen, 2016) . Studies also show that compared to rich countries, poor countries tend to saving less, eating less healthy food and exercising less (Fehr & Falk, 2002) . Economic theories and empirical evidences both indicate that poor families are less likely to give up the present gains for future bigger and longer benefits. Whether poverty makes people "shortsighted" and prefer smaller and shorter gains in the intertemporal choice? What is the relationship between poverty and intertemporal choice?
As early as 1930 Fisher made a point that "in the same condition, people with lowincome tend to have a higher time discounting rate. Partly because they consider that necessities are necessary both for the present and the future, and partly because of the lack of foresight and self-control". Later studies provide evidences for this view. There are many studies about the relationship between discounting rate and income in developed and developing countries (Tanaka, Camerer, & Nguyen, 2016) . There are many studies have found that people who live in poverty, especially in developing countries, tend to discount future benefits more than the rich. For example, in America the time discounting rate of poor family is higher than rich family (Lawrance, 1991) . Similarly, researchers found that farm families in Ethiopia (Yesuf & Bluffstone, 2008) and the research samples in the South India (Pender, 1996) both show that lower levels of wealth predict quite high time discounting rate (by measure). Researcher used the family data of purchasing and using air-conditions to estimate the time discounting rate of consumer, and study showed that the relationship between time discounting rate and income is reverse (Hausman, 1979) . There are studies showing that the relationship between discounting rate and wealth is negative correlation in the United States and Denmark, that is to say, the wealthier people are more patience (Lawrance, 1991; Harrison, Lau, & Williams, 2002) . Researcher also found negative correlation between wealth and discounting rate in Madagascar (Nielsen, 2001) . And researchers found that the discounting rate of subjects with high-income participants is lower than the low-income participants' (Green et al., 1996) .
In addition to the study of the correlation between income and time discounting, there is also evidence that poverty has causal effect on time discounting. Researchers used experimental method to measure the negative correlation between time discounting rate and income in Vietnam (Tanaka, Camerer, & Nguyen, 2016) . That is to say, poor households prefer choosing smaller and shorter reward (SS) to choosing larger and later reward (LL). In the study, through the use of rainfall as a tool variable of income to predict and confirm the negative relationship between discounting rate and income, this finding suggests that poverty has causal effect on time discounting.
Studies have shown that status of rich and poor can change delay discounting rate of individual, letting people make different choices in intertemporal decisions. In poor condition, individual would rather choose smaller and shorter rewards than delayed bigger rewards (Liu et al., 2012) . In the study, researchers conduct three experiments: one is that priming the poor cues and rich cues explicitly, two is that priming the poor cues and rich cues implicitly, three is that manipulating the change of status between poor and rich temporarily. And the findings suggest that individual in the poor status is more impulsive to some extent, thus they pursue instant gratification in intertemporal choice.
But there are also some studies do not support this view. For example, researchers had not found significant correlation between time discounting and wealth in Bolivia and Vietnam (Kirby et al., 2002; Anderson, Dietz, Gordon, & Klawitter, 2004) . However, they only used two villages with similar characteristics in their research, so that the income changes between samples are too small. Therefore, researchers may not have enough income changes to explore the relationship between income and time discounting (Anderson, Dietz, Gordon, & Klawitter, 2004) . If using villages that have larger income changes as samples, researchers are likely to find possible relationship between income and time discounting.
In summary, although a small number of studies suggest that there is no relationship between income and time discounting rate. Most studies suggest that income has a negative relationship with discounting rate, that is to say, poverty will produce higher discounting rate, and the poor tend to choose smaller and sooner rewards in intertemporal choices. This paper supports the idea that poverty has effect on intertemporal choice through reviewing relevant literatures. Some researches focus on poor environmental conditions (such as restricted in the credit market) to explain the poor series of bad behavior, which in turn lead to further deepening of poverty (Banerjee & Duflo, 2008) . While some researches focus on the characteristics of the poor themselves, such as rarely received good education, less parental attention and vulnerable to negative shocks (Haushofer, Schunk, & Fehr, 2013) , this paper focuses primarily on the poor's psychological process to explore the impact of poverty on intertemporal choice. Why is this happening? Numerous studies show that may exist some psychological variables to regulate the relationship between poverty and intertemporal choice. Next, we discuss the psychological mechanisms between them.
Psychological Mechanisms of Poverty Impact Intertemporal Choice
By reviewing related literature, this paper suggests that poverty will impact intertemporal choice through two intermediary paths: cognition and emotion, which will make people prefer smaller and sooner choice other than larger and later choice in intertemporal choice (see Figure 1) . Figure 1 . Two psychological paths.
Through Cognitive Path
Human cognitive system only has limited capacity (Baddeley & Hitch, 1974; Luck & Vogel, 1997; Neisser, 1976) . Urgent budgetary concerns dominate the mind, so there are fewer available cognitive resources to guide people's decisions and actions. When the poor worry about money problems, they will lose the ability to make full consideration for the other issues (Mani, Mullainathan, Shafir, & Zhao, 2013) . For the poor, the same economic decision for them means to make difficult tradeoffs among less mistakes and more valuable alternatives (Spears, 2010) . There are experimental evidences
showing that these difficult decisions will consume cognitive resources (Vohs et al., 2014; Tversky & Shafir, 1992) . Researchers used two different but complementary study designs to test the causal relationship between poverty and cognitive function (Butterworth, Cherbuin, Sachdev, & Anstey, 2012). In the laboratory study, researchers conducted a series of experiments towards consumers in a New Jersey shopping mall. Participants were asked to imagine themselves encounter some specific economic events (for example, spend money to fix the car), and these economic events are divided into "easy" or "difficult" two grades based on expenditures (such as car repair will cost $150 or $1500), then participants need to think about coping approach. Subsequently, participants will receive the Raven's standard progressive testing (RPM) and spatial coordination testing. The former tests logical thinking and the ability of solving new problems, and the latter tests cognitive control. Results showed that when participants encounter "easy" event, the performance of high-income people and low-income people are the same. But when participants encounter "difficult" event, cognitive ability of low-income people is declined significantly, however, high-income people maintain the original performance. In the field study, researchers tested cognitive ability changes among sugarcane growers before and after the harvest in India. Sugarcane growers experienced the cycle of poverty before the harvest and rich after the harvest. Therefore, this allows us to compare the same farmers' cognitive abilities in poor (prior to harvest) and rich (post harvest) condition. Performance of cognitive test of sugarcane growers before the harvest is not good. But after the harvest their cognitive abilities are significantly improved.
Intertemporal choice is a common human decision making activity. It may involve cognitive components and is associated with working memory, especially the central executive of working memory. Because cognitive abilities are highly related to working memory capacity (Colom & Shih, 2004; Benjamin, Brown, & Shapiro, 2013) , and involve overlapping brain regions (Gray & Thompson, 2004) . Cognitive ability and working memory capacity and time discounting share the brain process, so they are related (Shamosh et al., 2008) . Researchers found that truck drivers who perform excellent in cognitive test tend to choose delay of reward in intertemporal choice task (Burks, Carpenter, Götte et al., 2008) . Adding individual working memory load will occupy cognitive resources, resulting in a higher discounting rate (Hinson, Jameson, & Whitney, 2003) . Some research data shows that delay discounting may be related to working memory (Hinson, Jameson, & Whitney, 2003) . When increasing working memory load, value of delayed reward is dropping, and discounting rate is increasing.
Therefore, poverty through impeding cognitive ability thus impacting intertemporal choice, making people prefer smaller and sooner options.
Through Emotional Path
Many studies show that poverty often leads to negative emotions, and poverty reduction has the opposite effect (Haushofer & Fehr, 2014) . Anxiety and depression are common negative emotions, and they are two typical negative emotions that are most closely related to physical and mental health (Fan, 2007; Tu & Guo, 2011) . Studies show that level of negative emotion of impoverished college students is significantly higher than the non-poor student's (Fan, 2007) . And the poor college students' level of depression is significantly higher than non-poor students' (Xue, Lu, & Liang, 2010) . Numerous studies show that income is negative related to depression (Fiscella & Franks, 1997) , and there is a negative linear relationship between income and anxiety (Wittchen, Zhao, Kessler, & Eaton, 1994) . Researches from psychology and biology show that poverty leads to anxiety and unhappiness (Sheehy-Skeffington & Haushofer, 2014) .
Studies have shown that different emotional states affect individual's intertemporal choice (Peng & Feng, 2014) . Emotions are important factors affecting the intertemporal choice, and under different emotion priming state the future result's value is different.
Recently, many studies suggest that negative emotions increase time discounting (Lerner, Li, & Weber, 2012; Ifcher & Zarghamee, 2011; DeSteno et al., 2014) .
Researchers through showing participants the short films which cause sadness emotion, and then let participants make money intertemporal choice between smaller and sooner rewards and lager and later rewards (Lerner, Li, & Weber, 2012) . Study results
show that compare to control group participants, participants watch short films that trigger sadness prefer to choose smaller and sooner rewards. That is to say, sadness reduces people's patience. To the contrary, in another recent study show that participants watch short films which trigger positive emotion tend to be more patience in the same task (Ifcher & Zarghamee, 2011) . Studies have shown that in the presence of negative expected emotions, participants are more likely to choose immediate and smaller rewards.
Therefore, poverty through triggering negative emotions thus impacting intertemporal choice, making people prefer smaller and sooner options.
Prospects
Seen from the conclusions of psychology studies, the problem of poverty goes beyond the traditional economic. Poverty has a significant impact on individual's cognition and emotion, thus making people myopic and tend to choose immediate and smaller option in intertemporal choice. Therefore, it is more difficult for the poor to escape the poverty trap. Although there are already some research findings about the impact of poverty on the intertemporal choice, there are still some issues to be discussed.
Whether Absolute Poverty or Relative Poverty Has Impact on Intertemporal Choice Needs to Be Further Studied
In traditional economic, there are arguments about absolute poverty and relative poverty. Absolute poverty means that poverty is absolute existence in essence. That is to say, the core meaning of absolute poverty is that individual lacking of capacity of acquiring basic material opportunity and the measurement standard is also absolute (Sen, 1983) .
Relative poverty means that poverty is compared with others and poverty can change with social norms and customs (Townsend, 1962) . However, most of the existing research has avoided discussing whether to use absolute poverty or relative poverty as term (Banerjee, Deaton, & Duflo, 2004) . We cannot compare the absolute level of discounting rate between America, Israel and Vietnam, because specific question is different in different studies and different dollar terms. Therefore, the study of poverty should integrate the argument of absolute poverty and relative poverty in future research.
Single Psychological Mechanism Cannot Always Explain the Impact of Poverty on Intertemporal Choice
There might be interactions between a variety of psychological variables, for example, cognition and emotion. These two aspects are inseparable. People's decision is affected by emotions. Researchers induce participants' positive emotion through pictures and words (Pyone & Isen, 2011) . And the results show that people with positive emotion are more far-sighted and more concerned about the future, so they have better self-control ability. In the light of construction theory, people with positive emotion have high level of construction, so they are more likely to choose future higher income option.
Any Research Topic in Psychology Needs to Take Account of the Cultural Background
Most of the above conclusions are based on studies abroad, and China has just started related studies. Those conclusions whether can be extended to China remain future empirical study of localization. Intertemporal choice may exist differences between different regions, races and cultures (Liang & Liu, 2011) . For example, some researchers use the date from United States, finding that there is negative relationship between income and discounting rate (Green et al., 1996; Hausman, 1979) . But other researchers use the same measurement in Bolivia's study, and do not find there is significant correlation between income and discounting rate. Cultural differences may be one of the reasons for this difference (Kirby et al., 2002) . The negative relationship between income and discounting rate may be cultural acquisition. Many sociological evidences support this view (Cohen & Hodges, 1963; O'Rand & Ellis, 1974) . For example, in the economic and psychology analysis of time discounting, researchers argue that socioeconomic factors have important effect on children's delay of gratification. According to this view, the negative relationship between time discounting and income at least partly reflects deep level of cultural differences.
